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Title of the invention: Reflection type liquid crystal dis- 
play device and display device using it 

5 

[0095] 

(Example 11) 

As an eleventh example of the present invention, a di- 
rect view type display device, using the reflection type liq- 
10 uid crystal display device according to one of the first 
through ninth examples of the present invention described 
above, will be described with reference to FIGS. 14A and 14B. 
[0096] 

The direct view type display device of this example is 
15 suitably applicable to a situation where the observer sub- 
stantially fixes his or her eyes either on a point, or within 
a substantially fixed range, of the screen as shown in FIG. 
14A, for example. The screen may be included in the display 
terminal device of an information processor or in the control 
20 panel of some electronic unit . 
[0097] 

As the liquid crystal panel 1401, a reflection type liq- 
uid crystal display device according to the seventh example 
of the present invention may be used. Specifically, in the 
25 liquid crystal . display device, the base member 19 of the 



l 



counter substrate 18 has a principal surface including a plu- 
rality of tilted portions . The liquid crystal display device 
can conduct a color display operation by using a color filter 
layer that includes a plurality of color cells representing 

5 the three primary colors of R, G and B on the screen having a 
size of 9 inches diagonally. This liquid crystal panel 1401 
may naturally be a reflection type liquid crystal display de- 
vice according to any other example of the present invention 
described above, 

10 [0098] 

A spotlight 1402 is disposed as a light source below the 
liquid crystal panel 1401 so that the panel 1401 is illumi- 
nated with the light emitted from this spotlight 1402. In the 
example illustrated in FIG. 14A, the spotlight 1402 is dis- 

15 posed below the panel 1401. However, the spotlight 1402 may 
also be disposed above, or on the right- or left-hand side of, 
the panel 1401. In any case, the respective tilted portions 
provided on the surface of the base member 19 included in the 
counter substrate 18 should face the directions as shown in 

20 FIG. 14A so that the outgoing light 25, which is reflected 
from the reflective plane of the pixel electrode 16 and then 
directed toward the observer for the purpose of display, is 
separable from the unwanted light 27 that has been reflected 
from the principal surface of the base member 19 . In the in- 

25 ventive projection type display device having such a conf igu- 



2 



ration, the light, which has been emitted from the spotlight 
1402 as the light source, is reflected from the reflective 
plane of the pixel electrode 16, passed through the liquid 
crystal layer 22 and the counter substrate 18, and then inci- 
5 dent onto the eyes of the observer 1403 who is directly look- 
ing at the image on the screen. On the other hand, the 
unwanted reflected light 27, which has been reflected from the 
surface of the base member 19 in the counter substrate 18, is 
directed away from the eyes of the observer 1403 downward, for 

10 example. Accordingly, the observer 1403 is not dazzled by the 
unwanted reflected light 27 and the contrast ratio does not 
decrease, either. As a result, even if the observer 1403 is 
directly looking at the screen for a long time, he or she can 
comfortably look at the image on the screen without feeling 

15 any eyestrain. 

[0099] 

Alternatively, the direct view type display device hav- 
ing the configuration of this eleventh example is also appli- 
cable to a wall-hung TV set as shown in FIG. 14B. In that 

20 case, the spotlight 1402 may be disposed above the liquid 
crystal panel 1401 as opposed to the situation shown in FIG. 
14A so as to supply light to the liquid crystal panel 1401. 
For example, where this display device is used in a room, the 
spotlight 1402 may be hung down from the ceiling of the room. 

25 If a wall-hung TV set includes the direct view type display 



3 



device having such a configuration, then the observer can 
view an image having good contrast characteristics without 
being dazzled by the unwanted light that has been reflected 
from the screen. 
5 [0100] 

The direct view type display device according to the 
present invention can also eliminate various other types of 
unwanted light 27, which would otherwise reach the observer's 
eyes from indoor illuminators, for example, not just from the 

10 spotlight , so that only the outgoing light 25 reach his or 
her eyes selectively for the display purposes. As a result, 
the observer can look at an image having good contrast 
characteristics on the screen without feeling uncomfortable 
with the unwanted reflection or projection from/on the 

15 display screen. 
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(57)Abstract: 

PURPOSE: To provide a high contrast ratio image having 
a large ON/OFF ratio by setting the relation between a 
reflection face of a picture element electrode and a base 
body principal plane of a liquid crystal panel front face so 
that a difference between a reflected light reflection 
angle of incident light on the base body surface and an 
outgoing light emitting angle to be emitted is not less 
than a converging angle of a display device. 
CONSTITUTION: An incident luminous flux 23 is incident 
on a glass substrate 1 9 serving as a transparent base 
body for an opposed substrate at 1 0 degrees to the 
normal line direction 24. On the other hand, the luminous 
flux is emitted to the outside of the glass substrate 19 
again through a picture element electrode 16, a liquid 
crystal layer 22, and the like in a reflection type liquid 
crystal display device. After reflected light 27 reflected 
on the surface of the glass substrate 19 serving as the 
base body for the opposed substrate and an outgoing 
luminous flux 25 concerning display are separated from 
each other by using a schlieren optical system of a simple structure, in other words, using an 
aperture 26 as an outlet of the outgoing light, the separated reflected light 27 is discriminated 
so as not to leak to the display side. A converging angle of the aperture 26 in the schlieren 
optical system is set to 8 degrees. 
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